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‘1  Cryetal types of electrodeposits, i My Garbunure. 00 
PES Bulls ated UR. SN. rear Ki Bh Cartan: : ' | eet 
: chim, 1938, 1173 Olan Knglish, 1193-)).—The effoct of pf base pmacoid, priate and pyramids equally developed : ; ? 
the composition of the electrolyte and of the conditions — in all coordinates there. were Laninar crystals with a pre: i ted 
of chetrolysis upon the shape and distribution of the dominantly developed hase plane. The fused alts wrre 1.0@ 
1, of 0.08 amp, ‘sq. { oe 


O cele deposited at the cathode ts described. The clectrutyzed at about TH” and ac. ¢ | 

irre nea CARESS: ST ai | 

and AgCLKC! NaCl The ca bat temp. was varied (Layer structure. Must of the Ag crystals ubtained frum oe 

between 0° and 60°, C. d, was warted beiween 0.01 t Rapid as el ta be cen een i 

and 0.073 amp./aq. cm. and conens, of salts betwren je those from the fused © je salts were chiedy 

aed oe eee iicihe concus. af HCL and 1,80, were laminar. H, Z. Kamich 

kept at LN. An increase in concn. al CdCh, of Inc. d., 

on tn temp. decreased the crystal sire. In CdS0, solos. 

an increase in Cd decreaved the crystal size but an increase 

inc. d, of temp. had the opposite effect. Addn. agents 

such as gelatin, brucine and nicotine-sulfate were found 

to complicate the crystal structure. A study of the Cd 

deposits disckned s relation between the form and ar- 

t of the crystals and the propertics of the de- 

foots. Cd deposits consisting of laminar crystals with 

their base planc arranged perallel to the surface of the 

cathode, were shiny and resistant to corrosion, but whes 

the sairie crystals were arranged with their base plane 
odicular to the cathode surface, the deposits were 
rough and had a low corrosion resistance. The 

latter deposits had a greater tendency to form dendrites. 
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i *Om the Interaction Betwoen Mectrodeposited Metal [Cadmium] and the . aa 
i Cathode. K. S. Gorbynova (Jered, Abad. Nauk SSSR. (Bull. Acad. Sev. , ree 
: URS), 1938, (Chim. (4), R83 pe). —[ In nee) Av investization of : "ee 
cali on cathodes } -e6 


the deplete ourvee fur the process af deposition ol 
ting of cadmium-eilver alloys containing Hand a0, aalver indivates the 


cor 
eaistence of an interaction between the cadmium which is being deposited and -8@e 
the alloy, with the formation of a soli! solution richer in cadiminin, At the 00 


Comet TLE ot TE 


aarne time diffusion of cadmium into the cathide takes place; an approsimate 
calculation of the coeff, of diflusion gave: 2D 0 > tort em? ve day. 
The effect of depolarization in the deposition of cadmium on the afloy with 
4U%,, silver is lees than that in the caso of the 10% silver alloy.—N. A. 
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ee ee . 614720) — deposition of metals on Zn il-ee 
oo! t monocrystals by electrolysis or displacement has been i-ls@@ 
ee<i: ; ¢ 
ee SIE studied. The orlentation of depodted Zn anil oa Tl i "00 
{which cryvtallises in the same system) correspunds | “906 
: exactly with the undestying lattice, but Cd a Abide 
' ana layer growing from an edge in two dimension» ale 
over the surface of the monocrystal without any tie 
relation thet ween the orientation of QU meyeial rah tho Tide 
basic Zn fare. a 
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“Formation and Growth of Riectrodeposiied (zine| Crystals, K. M. diorhye. 

y aig, Metallor, WS, 9, LEAR: Heit Chem, 

AbES [A 1p 108).—{in Ruasian.| Theorice of crystal growth, baand 
on consideration of elementary often fail to agree with the observed 
rate of growth, since the latter # determined by the conditions of diffusion. 
Zine was elect! ited from 4-1N-ZnS0, on to carious faces of a aingle 
zine crystal, Ata constant avervoltage the o.d. on the basia (O01) © pedant 
(HOTO7 2: priam (1220) 7 thean ead. are 2 the rate of growth of the ervatal face, 
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chem, iat, Acad. Sci. US.S.R- Muscow). J. Applied 4 - 
Chem. (U.S.5.R.) 17, ‘661-7 1044) (Buglish suuuaiary).— ee 
It was shown that from soln, of MoSQ, contg. (NH) Oe ‘ee 
it is possible to obtaia (with current Jeld of oves 80%) vite 
solid Mn coatings at c.d. 35 amp./dm.?; the coatings 06 
'@o 


have protective propertirs, considerable hardness and good 


appearance aa bong 6s they are indoors. Upun vutioor ite : 
exposure they acquire a brown film. The coatings dis- ; 1 ee 
Solve in weak acids (pH, 6.2) as well as in neutral or basic "ee 


tral or basic soltis. The instability of the He 


} 
High by: i 
5, 100 g./1. (NHd:S0u; pH above 6 leads to % 
deposition of bydrated Mn oxides. G. M. Kosolapoff - ee 
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Rlementary electrocryetaiiisation processes. K. M. 
Qorbunova a Bp kov (Inst. of Collet Kheetiaa 
“UTES ATI, Sci. US S.5.R.). Compt, rend. arad. at. 
UR. x s. ‘= 13- 1711048); Dedlady Alnd, Nash S. SSR. 
48, 15 18,5005). - Kicmentary clecttucryatty. processes are 


dvcueed theoretically, by taking as an example the re ee 
Uokred yromth of a face of a atagle eryetal forts part :j;7ee 
blo bahabie faba basi ralytic cell. Beograd Se rses i l-@e 
the schemes of clectrocrysts. procenect, ¢ cons 
cluded eth niga te ay Sent the the io aeitecs “ee 
lace growth, height nee Ngee, wat 18 
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current phe ‘decay conen., on the other. The same yi 7@@ 
scheme can be. describe the growth process of 1790 
threadlike crystals, nuckus formation, the growth of he 
polyhedral cryptals, and polycryst. 1 te The growth of FS ili 
tal from a inizt. of gases and salna, is believed to be rlkee 
phe to the same relations as exist in es ahr Ato “te 
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True Crystallochemical Theory of the Growth of “oe 
Crystals During Electrolysis. (In Russian.) K. M. Gor: 
bunova and P. D. Dankov, Uspekhi Khimii (Prog “06 
ress in Chemistry), v. 17, Nov.-Dee. 1948, p. 710-732. 3|s0@ 
On the basis of analysis of theoretical and experi- & =90 
mental material, the impertance of eryatallochem- ary 
feul, passivation, concentration, and hydrodynamic z 
; factors on the mechanism of the process of depori- >| 708 
; tion of metals during electrolysis $s indicated. tive 
Consideration of these factors permits develop- y 
ment of the new theory of variation of electrode Ab i 
potential and discharge voltage during these He 
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ee ais: faces according to ercralnterferaineter meaturements. 
alt. K. OM. Gorhanoya and PT. Ve bvanevshaya. hae ba. 
Oh ee Khir. (J; Phys. Chen.) 22, baute-424 LVN). - The surbace 
ee ff = roughness of Ag crystals clectradepunited from, 33 NV AK: 
at NO, was detd. by tneans of Linnik microinterkygometer, 
e's. The -teps had no utiforn thickness d; Eranged from nay 
ry ) on: to O Bip, The f varied also along one step, ¢ Ks from 
ol Wh) te Oty. Parte wf ore crystal face rade angled of 
ee over 2° with cach other and were curved. “These utestt 
- latities are produced by convection curtetits # hic tadlest 
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ideyataitteation jlicchaatons. of Thin Silver © 
~ Filaments," K. M. Gorbunova, A. I. Zhukova , 
' --Jast of Phys Chem, Acad Sci USSR, Lab of ae 
Structure of Surface Filus, Moscow, 10 1/2 pp ° 


(fin 


hur 3 Fiz Khim" Vol XXIII, No 5 


“ “Determines increase in rate of elongation of 

5 thread - -like crystals of. silver during a : 
-éerease in the current of the cell to be as... 
mach as 2.5 times. Considerable increase.of — 
t/s.. (aponeeects 8- filament : section). is not * - 


: Gae/Prysics (Conta) ie Ee May 49. 


companied: by a aintlas iigsoenae’ tn the. 
otential of the cathdde. Observed | ‘relation- 
ship of the disturbance in uniformity of; ‘I/s 
th: ‘Aight: currents to: the: nature of: ‘gurface 
ive. impurities, their: concentrations, > rand: 
‘concentration | of AgiOs: “48 studied... 

of’ orystalline ‘fi lament: ‘with: ‘depressed 
atalline’ “characteristics: is: ‘also. studied, as 
woll ‘as high ‘and: low: ranges: of. regular orystaly 
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Crystal-Chenical and Diffusion Mechanism cf Electro-Crystallization (¢f silver). 
~Xe¥y-Gorbunava-and P.D. Dan-ov (Zhur. ‘ise Khin., 19h9, 23, (5), 616 
42h). In Russians) G. and D, first consider theoretically the electrolytic growth 
of filiform Ag crystals fron soln. aa the current ig suddenly increased or decreased 
In the latter case the end face of the crystal grows preferentially at the 
sontre until it reaches u proportionately smaller crossesectional area. Both 
theso offects have been observed. OG. and D. then consider the effect of diffusion 
win ond gif. the growing face n_the yvariatico of lonzitudinal growth rate 
with cross-sectional area in very fine filiforn crystals. A dimensional treatment 
of the problem yields an expressmion which, with the appropriate numerical 
parameters, can be fitted to G. and Zhukova's results (ibid., pe 405:preceding 
abstract) on the growth of Ag in AgNO, soln. contg. traces of Aleic acid or 
gelatin. Finally, G. ami D. consider’G. and Zhukova's observation (lec. elt.) 
that at nigh currents Ag crystals tend to become dendritic. This ts explained b- 
periodic impoverlahment of the soln. in fron sa of the prowning end face, 6&0 
that the crystal frows more easily on a side face. = G.BH. 
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“GORBUNOVA, K. Me 
M. The work of academician V. A. Kistiakovskii and its development. 


Gorbunova, Ke 


SO: Journal of Physical Chemistry, Vol. 7h, No. 10. October 1950+ 
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"Structure of Bright Electrolytic Deposits and 
‘Mechanism of Their Formation, 
and Electronographic Investigation of Bright | 
‘Nickel and Zinc Coatings,” K. M, Gorbunova, T. V. 
Ivanovskaya, N. A. Shishakov, Inst Phys Chem, 
Moscow, Acad ‘Sci USSR 


“Zhur Fiz Khim" Vol XXV, Ho 8, BP 981-987 
‘Finds that bright cathodically deposited metal 


coatings form as result of electrolytic polishing . 
which occurs, when: the metal surface is covered 


ic ; - 190721 
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bic Deposition ‘Aug 51 


vith sufficiently thick film of hydroxide, Pres- ; 
ence of film is also essential in anodic polish- _ 
ight surface ‘may form. 
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*Guronicle: Conference on Electrochemistry," 
Ke M. Gorbunove » Moscow 


"zur Fis. Kain" Vol XXV, No 10, pp “1262-1270 | 


Third All-Union conference on Electrochem, held 
Dec 1950 in Moscow by Dept of Chem Sci, Acad | 
Bei USSR, was. devoted to work under following 4 
basic headings: (1) Mechaniam of Electrode Pro- 
‘e@sses in Electrolyte Solns; (2) Problems of 
Theory and Practice of Electrodeposition of 
Metals; (3) Problems of Chemical Sources of Elec-. - 
trie Current ; (4) Problems of Electrolysis in = 


agia9 ; 


wpan/oemisty BY 
, (Conta) e 


entific and industrial organizations took part 
im conference. Reviews: principal speakers and * 
‘peste haces in this summary. : 
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Method for determination of the relief of microcrystal faces with the aid of 


the interference of 
et ae of multireflected ged Trudy Inst. fiz. khimii AN SSSR, 


9. Mont! i 
ily List of Russian Accessions, Library of Congress, 


December 195, Unclassified 
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1. GCRBUNCVA, K. M. 
2, USSR (690) 
4. Chemists 


7. a&cad. Vladimir Aleksandrevich Kistiakovskii. Obituary, Zhur. fig. khim. 26, 
no. 12, 1952, . 


9. Monthly List of Russian Accessions, Library of Congress, May 1953, Unclassifiec 
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UTI, rat = 4 ot4 5 y 
Slectrono -raphic Investigation of slectrolytic Deposits of Nickel," K.H Serhunova and 
oe . ° wy ese i 


N. A. Shishakeov, Inst of Phys Chemistry, Acd Sei USSR 
Tz Ak Nauk SSSR, Ser Fig, Vol 17, No 2, vp 242.25:5 
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“GORWUNOVA, Kee 


Reduction 


Gorbunova, K. M., and Nikiforova, A. A. 


Reduction of nickel with hypophosphite, Part 1. - State of formation 
and certain properties of coatings 


Zhur. Fiz. Khim., 28, Ed. 5, 883 - 896, May 1954 


The reaction conditions leading to the reduction of nickel in solutions 
containing hypophosphite, and the effect of individual factors euch as 
temperature, pH, concentration of hypophosphite, nickel salts, ete. on 
the rate of nickel reduction were investigated. The reduction of nickel 
ise followed by the oxidation of the hypophosphite and the formation of 
certain oxidation products. Coatings obtained by the chemical redustion 
process showed even and good cohesion with the basic metal, lower elasti- 
city, increased wear resistance and highly protective properties. Nine 
references: 1-USSR, 1-USA Bur, of Standards, 5-German, 2-French. Tables, 
graphs, photos. ; : 


Acad. of Sc. USSR, Institute of Physical Chemistry, Moscow 


Sept. 30, 1953 
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USSR/Ghenistry ~ Reduction 


-Gorbunova, K. M.; and Nikiforova, A. A. 


% erecta t 


Reduction of nickel with hypophosphite. Part 2, - Problems of the reac- 


tion mechanism 
Zhur. Fig. Khim., 28, Ed. 5, 897 - 901, May 1954 


The first phase of the nickel reduction process consists, in catalytic de- 
comnosition, of the hypophosphite with water and the formation of hydroger 
The oxidation of the hyporhosphite into hypophosphate and phosphate is 
considered a possibility. The second vhase is the reaction of the active 
hydrogen with the nickel ion and the formation of metallic nickel. There 
is also an additional reaction, namely, the reaction. between the hydrogen 
and the hypophosphite leading to the reduction of the phosphorus into an 
atom state, Six references: 2-USSR, 2- Jerman, 2-USA. Table, graph. 


: Acadsof Sc. USSR, Institute of Physical Chemistry, Noscow 


Sent. 30, 1953 . 
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GORBUNOVA, K. M. And ARSLAMBEKOV, V. A. 


"Results of Research on the Kinetic of Oxydation of Molybdenum and Tungsten 
and on the Nature of the Oxydes That Appear", a report presented at the 6th 
Conference on Chemical Physics, Paris, 1956. 
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—CORBUMOEN 2.7 


_USSR/Physical Chemistry - Electrochemistry, B-12 

Abs Jour Referat Zhur ~ Khimiya, No 6, 25 March 1957, 18706 

Author : Polu’arov, Yu.M., and Gorbunova, K, 

Inst : RZhKhim, 1956, 71289 

Title i Some Problems of the Theory or Electroprecipitation of 
Alloys. II. Examination of the Displacement of Potentials 
of the Discharge of Ions When the Alloy ia Being Formed. 

Orig Pub: Zh. fiz. khimii, 1956, 30, No 4, 871-877 

Abstract The authors investigated the possibility of utilizing 


Card 1/2 


the values, computed from thermochemical data and refer~ 
ring to the displacement of a counterbalanced potential 
of an electronegative metal, for the energy of its inter- 
action with another metal, in order to solve the question 
of potentials of ion discharge during the electroprecipi- 
tation of an alloy which precipitation is an unbalanced 
process. On the basis of electrochemical investigation 
in aqueous solutions and in molten electrolytes, it is 
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, USSR/Physical Chemistry ~ Electrochemistry, B-12 


Abs Jour ; Referat Zhur - Khimiya, No 6, 25 March 1957, 18706 


established that, in the case of the systems Cu-Zn, Mg-Bi, 
Mg-Cd anc Mg-Al, we observe that a potential of the dis- 
charge of ions of metals are exalted when they enter into 
the alloy, and this exalting coincide with the value com- 
puted on the basis of data for the change of partial mo- 
lal thermodynamic potentials. On the basis of thermocyna- 
mic computations it is shown that there is a possibility 
of co- precipitation of Al and Ni or Co from aqueous solu- 
tions when potentials of the cathode are sufficiently 
high. Precipitates of Ni and Co containing up to 5°/o Al 
were obtained from a bath consisting of Ala (SO), )3-18H,0 
(80 g/f) + citric acid (200 g/t) with content of 

Ni or Co up to 0.2 n. : 


Part I see RZhKhim, 1956, 71289. 
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LAYNER, V.1., professor, doktor; KUDRYAVTSEV, W.T., professor, doktor; 
preenrrs professor, doktor, retsenzent; DOKIE, ¥.1.,, 
nshener; retsénsénts SEMIS, V.M., inghenrey, retsenrent; CHERNOY, ,A.¥., 
redaktor; : KAMAYBVA,.0;M,, redaktor. isdatel'stva; ATTOPOVICH, M.K., 
foknieheshy redaktor. ; ; ; 

: (eciaeisres of leibetceplating]: -Oenovy y gat ruaostagtie: sd. 3-0; 7 
perer.i dep. Moskva, Gos. nauchno-tekhnsisd-volit-ry po chernoi 1 
tavetnoi metallurgii. Pt.2. 1957. 647 p. (NIRA 10:11) 

(Electroplating) 
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8/564/57/060/000/002/029 
D258/D307 1 


Gorbunova, K. M., Popova, 0. 8., Sutyagina, A. 
A., and Polukaroy, Yu. 4M, 


PIZLE: Mechanism of growth and structure of metallic 
deposits formed during electrocrystallization 


SOURCE: Rost kriotallov; doklady na Pervom soveshchanii | 
po rostu kristallov, 1956 g. Moscow, Isd-vo , 
AN SSSR, 1957, 58-66 


‘. QEXTs The present article is a review of some of the authors' 

+ earlier studies and other work; attention is focused on some 
regularities concerning the cathode deposition of metals, as 
tense or porous, dendritic, coatings. An increase in the elea- 
neod ye 28 current leeds to an increase in the surface o! the 
oryetailizing metai, leading to an increase in the number 3! 
eryatals or to dendritization, according to conditions. fowder 
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= 8/564/57/000/000/v03/029 |. 
Mochanism of growth... D256/D307 
Properties of such polydendritic and of dense galvanic coatings 

are indicated, and conditions leading to the formation of elec- 
trolytic deposits with a predetermined crystal orientation are [82 
discussed with particular reference to the earlier work of Gocr- 
bunova. It is believed that orientation may be ascribed to the 
umequal rates of growth of variously oriented crystals. Pussible 
nechanisms for the formation of texture on coatings are indicated. 

jm account is also given of the authors' earlier study of internal 
atresses in galvanic coatings, particularly in the presenc? of 
surface-active compceands, and of the conditions leading tc coat- 

Ine R ToRgeas ce TT Forerca @urfaces, There are - Fos ree: 
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137-58-4-78 42 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 211 (USSR) 


AUTHORS: 


TITLE: 


Gor ova, K.M., Popova, 0.S., Sutyagina, A. A., Polukarov, 
u.M, : 


Mechanism of Growth and Structure of Precipitates of Metals 
Produced by Electrical Crystallization (Mekhanizm rosta i stro- 
yeniye osadkov metalla, voznikayushchikh pri elektrokristallizat- 
sii) 


PERIODICAL: V sb.: Rost kristallov. Moscow, AN SSSR, 1957, pp 58-66 


ABSTRACT: 
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Certain principles of the growth on the cathode of an electro- 
lytic cell of deposits (D) of metal in the form of dense coatings or 
loose dendritic structures are examined. K. M.Gorbunova shows 
that when single crystals are formed, an increase in current I re- 
sults in the 1/ZS-K ratio remaining constant because of the increase 
in the surface of growth. This latter results in « transition from 
growth of the single crystal to the growth of multicrystalline D {a 
relatively high concentration of discharging ions occurs) or to a 
growth of dendritic D (a low concentration of discharging ions). 
Dense polycrystalline D grow when ZS°S is attained at the cathode. 
Subsequently, further increase in I can occur only when there is 
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137-58-4-7842 
Mechanism of Growth and Structure (cont. ) 


a drop in the concentration of ions at the cathode. At a given I, the ion concen- 
tration at the cathode may prove to be close to zero: the maximum diffusion 
current is attained (MDC). Powder D form upon electrocrystallization under 
MDC conditions. The particles of the powder D are extremely fine dendrites, 
the angles between the branches of which are determimed by the crystallogra- 
phic nature of the metal. For Zn powder, the angle is 60°, In dense crystal- 
line D the anisotropy of properties such as the magnetic, the linear compressi- 
bility, resistivity, thermal expansion, resistance to corrosion, etc., are de- 
termined by texture (orientation of all the crystals of the D in a given crystal- 
lographic direction). The authors hold that in the case of D with crystals above 
a certain size and small internal stresses (IS), it is more accurate to regard 
texture as "growth texture, '' Texture comes into being as the result of com- 
petition between crystals of different orientations, as the ionic building blocks 
brought up to the growing crystals are put touse. The change in the texture 
axis with change in the conditions of electrolysis is explained by the change in 
the ratios of the growth rates in different directions. The unique adherence 

of the texture of Zn and Cd D toa 6th-order axis [0001] con application of 
an alternating current, with the surfaces bounded not by apices but by the faces 
of the base, may be explained in terms of the concepts developed by Kaishev 
and ae X-ray and magnetic studies have made it possible to determine 
Card 2/3 
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137-58-4-7842 
Mechanism of Growth and Structure (cont. ) 


that IS anisotropy exists in Ni deposits, and also that the IS of Ni is not directly 
related to the amount of occluded Hz. Introduction of brighténing agents in the 
bath leads to the formation of deposits not having the definite, Clearly defined 
boundaries characteristic of Crystals, and the D consist of rounded forms. 

O. P, 
i. Cathodes-~Deposits--Structural: analysis ee Metals--Crystallization--Strac- 
tural analysis 
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Porkeuvysuen, *,7 

GORBUNOVA , K.M,; NIKIPOROVA, A.A, 
Studying the mechanism of inclusion of phosphorus in nickel 
platings by means of the radioactive {sotope P32 [with summary 
in English]. Zhur.fiz.khim.31 no.8:1687-1692 Ag '57. (MIRA 10:12) 


1, AN SSSR, Institut fisicheskoy khimii, Moskva. 
(Nickel plating) (Phosphorus-~Isotopes) 
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76-10-16 /34 

Polukarov, YueM., Gorbunova, K.-. 

Seishin elites eke 
Some Problems in the Theory of the Electrodeposition of Alloys. 
IV. Oscillographic Study of the Catholic Potential in the Al- 
loy Deposition Procesa. (Nekotoryye vopposy teorii elektroosa- 
zhdeniya splavov. IV. Ostsillograficheskoye issledovaniye poten- 
teiala katoda v protsesse osazhdeniya splavov) 


ea, Fizicheskoy Khimii, 1957, Vol. 31, Nr 10, pp. 2281~2287 
USSR 


It was the purpose of the task to explain the dependence of the 
character of the cathode potential variation on the phase struc~- 
ture of the forming alloy (continuous series of solid solutions, 
some solid solutions, formation of chemical compounds or eu- 
tectic mixture). The attention in the investigation was attract- 
ed by the solution of the question whether the ion discharge 
takes place simultaneously in both metals or subsequently and 

to which extent the type of the resulting deposition structure 
is connected withthe electrochemical characteristics of the 
process. It is shown that the ion discharge in the formation of 
Silver-mercury and silver-cadmium alloys which occur at the ca- 
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76~10-16/34, 


Some Problems in the Theory of the Electrodeposition of Alloys. IV. Oscillo- 


ASSOCIATION: 


SUBMITTED: 


AVAILABLE: 
Card 2/2 


graphic Study of the Cathodic Potential in the Alloy Deposition 
Process : 
thode potentials which exceed the potentials of the ion aib- 
charges of the metal electronegative to the greatest extent 
given in the solution, occurs simultaneously and not by means 

of a subsequent discharge process of the various ions. This. 
detection ogrees with the data of the radiographic analyses! 
carried out by different authors. On the strength cf the miqro~ 
scopic observation it is shown that the potential fluctuation 
found in some cases at the surface of the mercury is in the case 
of deposition of the silver-meroury alloy connected with the: 
periodic. dissolution of the OL -phase of the alloy in meroury. 
There are 4 figures and 4 Slavic references. 


Institute for Physical Chemistry of the AN USSR 
(Akademiya nauk SSSR. Institut fizicheskoy khimii) 


September 4, 1956 


Library of Congress 
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BORRUNOVA, KM, 


Polukarov, Yu.M., Gorbunova, K.M, 76=12-1 2/27 
rat, 


Some Questions From the Theory on the Electro-Deposition of Alloys 
(Nekotoryye voprosy teorii elektroosazhdeniya splavov) 
V. Osoillographio Investigation of the Cathode-Potential During the 
Deposition of the Alloy (Copper-Zino, Copper-Lead, and Niokel- 
Cobalt Systems) (V. Ostsillograficheskoye issledovaniye potentsiala 
katoda v protsesse osazhdsniya splava (sistemy med'-teink, med'- 
svinets i nickel’ -~kobal' t). 


zhurnas Fizicheskoy Khimii, 1957, Vol. 31, Nr 42, PP 2682-2689 ( USSR) 


The following systems were investigated: Copper-zine system (a syatem 
with some solid solutions and a considerable amount of mixture- 
energy), copper-lead system (system of euteotio type), and the niok- 
el~oobalt system (continuous series of solid solutions). The method 
described in the previous work Ref. 1 was applied. The following 
was stated: 1.) Potential-changes with a great period of oscillation 
within which oscillations with a smaller period took place, were 
stated with the depositions of the copper-lead and nickel-cobalt 
alloys. 2.) It was stated that the great periods of cathode-poten- 
tial-change (with the deposition of niakel-cobalt- and copper-lead 
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Some Questions From the Theory on the Electro-Deposition 76-1 2=4 2/27 
of Alloys. V. Oscillographic Investigation of the Cathode- 

Potential During the Deposition of the Alloy (Copper-Zino, 

Coppex-Lead, and Nickel~Cobalt Systems) 


alloys) recorded on the osoillograms, correspond to the time re- 
quired for the formation of a layer in the deposition, 3.) In order 
to clarify the nature of the potential-oscillations during the Pro- 
cess Of depositions of alloys, which is accompanied by a process of 
hydmgen separation, oscillograms for the process of hydrogen-ion- 
Gischarge on copper and gino from a cyanogen solution were plotted, 
It was shown in this context that the cathode~potential with the dis- 
charge of hydrogen-ions changes periodically. 4.) It was stated that 
he potential oscillations with a small period at the deposition of 
alloys depend on the process cf hydrogen-precipitation. 5.) No sub- 
stanvlal difference was discovered in the character of the change of 
the cathode-potential during the process of ion-discharge with for- 
maticn of alloys which belong to the various types of equilibrium 
diagrams. Thera are 5 figures, and 6 references, 5 of which are Sle- 
Via. 
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Some Questions From the Theo Depo 
ry on the Electro-) i 
Leroi V. Oscdllographic Investigation of the Oathede- aa 
: ai During the Deposition of the Alloy (Copper-z in, 
Opper-Lead, and Nickel—Cobalt Sys tems) ° 


ASSOCIATION: AN USSR Institut Akademiya 
. e of Physical Ch 
nauk SSSR. Institut fizicheskoy hits Noses) ~ ° 


SUBMITTED: September 4, 1956 


AVAILABLE: Library of Congress 
Cand 3/3 
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SOV/123-59-15-59861 
Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1959, Nr 15, p 136 (USSR) 


AUTHORS : Nikiforova, A,A., Gorbunova, K.M, _., 

TITLE: Methods of Intensifying the Process of Chemical Nickel Plating 

PERIODICAL; Fil. Vses, in-ta nauchn, i tekhn, inform. M., 1958, 20 pages, illustrated, 
6 rubles, 

ABSTRACT: The book has not been reviewed, 
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om: §=Referat{ y zhurnal, Metallurg; &@, 1959, Nr 4 p14 (USSR) 
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T. 
They were prepared by 
pressing oxid 
and sinter rs © powders under 4 ke/ : 
Ue cote = See 2 Bours, Radioactive mont a nates 
; C if aouum, Di 
? Was carried out in & vacuum (10°2 iad oa at 770 = 
and in the air, 
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SOV/137-59-4-8380 


Investigations Into Iron Diffusion in Corundum, Magnetite and Rutile With the Use of 
a Feo9 Tracer 


the final portion pertains to diffusion along the grain boundaries (the grain size 
is~l- 10m). Averaged values of voluminar and boundary diffusion by the method 
of removing layers) are in a satisfactory agreement with results obtained by the 
absorption method, . 


ILL, 


Ss 
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4 SOV/126- ——7~5-14/ 25 
AUTHORS: Izvekov, V. I. and Gorbunova, Kk. M. 
| ote 


TITLE : Investigation of piffusion of Iron in Corundum and kutile by 
Means of the Fe°’ Indioator (Issledovaniye diffuzii 
zheleza v korunde i rutile o pomoshch'yu indikatora ke?) 


PERIODICAL: Fizika metallov 1 metallovedeniye, Vol 7, Nr 5, pp 713-721 
( USSR ) 1453 


ABSTRACT: In this report a few data are quoted which are characteristic 
of the diffusion process of iron in Al 505 (corundum) and 
T105 (rutile) and were obtained by using radioactive iron 
Fe”?, The specimens were made from powders of Al,0. and 
Ti0,. Foreign inclusions in the Alj0z powder were 0.1% 
8105, 0.05% Fe, 0.1% alkali metal salts, 0.2% SO, and 
0.05% Cl; and in T1i0g Ool% of substances which are not 
precipitated by ammonia, 0.01% Fe and 0.05% heavy metals 
of the HpS group. The specimens were cylindrical, with a_ 
diameter of 10 mm and thickness of 3-5 mm and were press 

Card from powders. The pressure of the press used was 4000-5000 

1/6 kg/om*. The original powder was moistened with water in order 
to ensure greater strength of the specimen. After pressing, tk 
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” SOV/126.- — —7-5=1h/25 
Investigation of Diffusion of Iron in Corundum and Rutile by Means of 
the Fe Indicator 


specimens were dried at 100-200°C for 10 hours. ‘The sub- 
sequent baking of the specimens was carried out at 1100°C 
(for T1059) and 1400°C (for Alg03) for 50 hours in an 
atmosphere of air or in a vacuum of 107° 1075 mm Hg. As 
a result of the baking of the T105 specimens a noticeable 


sagging and bending of their end faces was noticeable. This 
does not occur when baking Alj0z specimens. In order to 


obtain a flat surface the end faces of the specimens were 
ground with emery paper. To remove stresses which are 
introduced during the manufacture of the specimens the latter 
were submitted to a lengthy (20-25 hours) anneal (homogen- 
4gation) at the highest temperatures at which diffusion 
experiments were subsequently carried out (above 1000 C). 
After these operations the specimens worg ready for covering 
with a layer of iron containing the Fe indicator. The 


Card strength of the specimens used for experiments was determined 
2/6 by a weight method. For corundum it was an average of 
2 g/om? and for rutile 3,03-3.69 g/om®. The coating of 
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SOV/126.- ~~ 7-5-3 /26 
Investigation of Diffusion of Iron in Corundum and Rutile by Means of 
the Fe Indicator 


specimens with a rad‘oactive layer of the indicator was 5 
carried out in vacuum by means of evaporating iron and the Fe 
indicator, and subsequent condensation of the metal Vapour on 
the specimens to be investigated. The coating of the specimen 
with a layer of marked iron atoma was carried out in a vacuun 
atparatus made of molytdenum glass (Fig.l). The diffusion. 
annealing was carried out in quartz tubes in furnaces with an 
automatics temperature regulation. Rutile specimens were hold 
in an air atmesphere at R00, g00 and 1000°C, and in the case 
of vacuum annealing (10°“-107% mm Hg.) at 770, 850, 900, 
950 and 1000°C. ~ The diffusion in corundum was studied 
under heating conditions at 900, 1000 and 2100°. The 
temperature was measured by Pt-PtRh and chromel-alumel 
thermocouples placed in the zone in which the specimens were 
Situated inside the quartz tubes. For determination of the 
diffusion coefficients of iron in corundum and rutile two 
methods were useds (a) an absorption method, in which the 

Card diffusion constants D for each temperature were calculated 

6 from the decrease of activity in time, which is determined 
3/ from the direction of the applied radioactive substance. 
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SOV/126.--— 7-5-1 /25 
Investigation of Diffusion of Iron in Corundum and Rutile by Means of 
the Fe Indicator 


(b) a method involving repeated removal, by mechanical grinding 
of layers after lengthy annealing. The activity of the 
specimen was determined after each grinding operation. On the 
basis of the results ebtained on activity distribution curve along 
the depth of the specimen has been constructed which 
enables the diffusion coefficient to be calculated. Prelin- 
inary experiments with corundum specimens in an air atmosphere 
have shown that there is no fall in activity under absorption 
measurement conditions even after lengthy annealing (200 hours 
at 1000°. The layer removal method‘ has enabled activity 
distribution curves along the thickness of the specimens of 
corundum, soaked in vacuum at 900, 1000 and 110096, to be 
obtained within the coordinates (N - x), one of which is 
shown in Fig.3; and its form in the semi-logarithmis 
coordinates log N « f(x“) 4s shown in Pig.4. On the basis 

c of these curves the diffusion coefficients of iron in 

7 «-Ale03 have been determined and are shown in Table 1 
(p 717). In Fig.5 the straight lines 1 and 2 reflest the 
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along the aepth of the Specimens wag again detarmined by 


relationship log D = f£(1/T) has been constructed (Fig,7), 
The final values for the diffusion coefficients obtained in 


(p 718), From the results of Table 3 the relationship 
log D f£(1/T) was constructed (Pig.8). ‘The Values of the 
Pion energy Q and the Pre-exponential multipliers Dy 


Card for rutile under various experimental conditions, Calculated 
5/6 


from experimental results, are shown dn Table 4(p 720). 

There are 8 figures, 4 tablea and 17 referonces, of which 

5 are Soviet, 3 English, 8 Scandinavian and 1 German. 
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TITLE: 


PERIODICAL: 


ABSTRACT: 
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Polukarov, Yu. M., Gorbunova, K. M. 76-32-4-5/43 
$ a 

Some Problens Concerning the Theory of Eleotro-Depo- 

Sition of Alloys (Nekotoryye voprosy teorii elektro- 

osazhdeniya splavov). 

VI. The Mechanisn of the Formation of Supersaturated 

Solid Solutions and of Two-Phase Systems During the 

Electrocrystallization of Alloys (VI. 0 mekhanizme 

obrazovaniya peresyshchennykh tverdykh rastvorov i 

dvukhfaznykh sistem pri elektrokristallizatad4 Splavoy) - 


Zhurnal Ficicheskoy Khimii, 1958, Vol. 32, Nr 4, 
PP- 762-768 (USSR) 


After Jasobi (Reference 1) found the possibility of 
electric copper and zinc deposition the problem arose 
if the deposit was a mixture of the metallic crystala 
or an alloy. This problem was radiographically investi. 
gated; works by Nakamura (Reference 1), Kersten (Refe- 
rence 2), Roux and Cournot (Reference 3), Stillwell ana 
Stout (Reference 4), Umanskiy and Layner (Reference 6) 
Bechard (Reference 9), Raub and Krause (Reference 10) 


APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000516120003-3" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3 


Some Problems Concerning the Theory of Electro- 76-32-4-5/43 
Deposition of Alloys. 

VI. The Mechanism of the Formation of Supersaturated 

Solid Solutions and of Two-Phase Systems During the 
Electrocrystallization of Alloys 


and by Raub and Engel (References 13, 16) are known in 
this connection, and they are explained in the present 
paper. As the problem mentioned in the title haa never 
been examined until now and on the other hand might be 
an important contribution to the prediction of alloying 
properties the authors investigated in this paper the 
formation and the growth of a new alloying phase on the 
cathode. The increase of the cathode potential with the 
connection to the current source was already observed by 
Volmer et al. (Reference 21), he also explained it and 
afterwards they made considerations in connection with 
the change of the cathode potential which are to make 
possible the determination of the deposition structure. 
For this purpose investigations of the function of the 
deposition structure of the alloy on the magnitude of the 
cathode potential were carried out. From the experimen- 
fal part can be seen that three systems were used: copper- 
Card 2/4 silver, copper-lead, and copper-nickel. It was observed 
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Some Problens Concerning the Theory of Electro- 76-32-4-5/43 
-Deposition of Alloys. 

VI. The Mechanism of the Formation of Supersaturated 

Solid Solutions and of Two-Phase Systems During the 
Electrocrystallization of Alloys 


Cara 3/4 


that in the case of electro-depositions which are located 
at cathode potentials in the near of the potential of 
equilibrium (with lead) the formation of supersaturated 
solid solutions (of lead in copper) are to be expected, 
while in the case of depositions of alloys with higher 
chemical polarization at high current densities the forma- 
tion of two-phase systems can take Place, also in systems 
which in equilibrium supply a continuous series of solid 
sclutions. The deposition of the copper-nickel alloy is 
mentioned as example; here a solid solution separates at 
low current densities, while at high current densities the 
excess voltage is so great that an own formation of nickel 
phase takes place. 

There are 3 figures, 1 table and 23 references, 7 of 
which are Soviet. 
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“AUTHORS: Gorbunova, K, M.; Sutyagina, A. A, 76~32-4-9/43 


TITLE: The Gloss of Electrolytic Deposits and its Connection With 


PERIODICAL: Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 4, 
PP. 785 - 790 (USSR) 


ABSTRACT: By changing the Conditions of deposition an essential change 


tively on the Sloss. It igs assumed that the floss is determine 
by the size of the crystals forming the deposit, and that they 
only shine when the crystal dimensions are sufficiently small. 
Similar statements were made by Wittum (Reference 1) and s, M. 
Kochergin. (Reference 3,2) as well as by A. D, Vagramyan and 

2. A. Solov'yeva (Reference 4,5). Wood (Reference 6) was the 
first to Roint out the connection between the loss and the 

Card 1/3 crystal orientation, while s, P, Makar'yeva (Reference T) 
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76-32-4-9/43 
The Glosa of Electrolytic Deposits and its Connection With the Internal 
and External Structure of the Deposit 


observed changes of the texture, just as well as V. I. Arkharov 
(Reference Af L. S. Palatnik (Re 


ference 9), V. I. Arkharoyv 
(Reference 8), G. F, Kosolapov and B. Yu, 


N. T. Kudryavtsev and B. V. 
gated electrodeposits of Zine. 
became popular which originated 
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The Gloss of Electrolytic Deposits and its Connection With the Internal 
and External Structure of the Deposit 


coefficient and the. surface relief is assumed, There are 8 
figures, 1 table and 20 references, 13 of which are Soviet. 


ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii, Moskva 
(Moscow Physico-Chenical Institute ,AS USSR) 


SUBMITTED: November 26, 1956 


AVAILABLE: Library of Congress 


1. Metals~-Electrodeposition 2. Crystals--Lattices 3. Metals 
--Surface properties 
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TITLE: 


ABSTRACT: 


Card 1/2 


PERIODICAL: ° 


Popova, 0. S., Gorbunova, K. M. S0V/76-32-9-12/46 


The Structure and Some Properties of Electrolytic Manganese 
(Stroyeniye i-nekotoryye svoystva elektroliticheskogo margantsa 


Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 9, 
pp 2020 - 2028 (USSR) * 


The electrolytic solution used contained manganese sulfate 
and ammonium sulfate. An additional solution of the same 
composition but with glycerin added was also used. The 
manganese deposit was investigated using the microscope 

(Fig 1), the electron microscope (Fig 2), and X-ray apparatus. 
As the Debyograms show, the manganese deposits, and 
especially those from the solutions containing glycerin, 

are almost amorphic (Fig 6). After warming for a short 

time at about 120°C the manganese appears to have the 
structure of a-Mn or y-Mn in the X-ray studies. Whichever 
modification appears is dependent upon the conditions of the 
electrolysis. The hydrogen content of the electrolytic 
deposit was also determined by using the apparatus shown 5 
in figure 3. The content was found to be between 5 and 8 cm 
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The Structure and Soma Properties of Electrolytic SOV/76~32-9-12/46 
Manganese 


of hydrogen per gram of metal (Table). The greatest part 

of the hydrogen escapes up to 125°C, while the rest leaves 
up to 300°C (Figs 4 and 5). This behavior differs from that 
of electrolytic nickel °' (Fig 5). By using an elastic 


found to be between 5 and 20 kg/mme, There are 6 figures, 
1 table, and 30 references, 9 of which are Soviet. 


ASSOCIATION: Aksdemiya nauk SSSR, Institut fizicheskoy khimii, Moskva 
(AS USSR, Moscow, Institute of Physical Chemistry) 


SUBMITTED: April 4, 1957 
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‘AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Arslambekov, V. A., Gorbunova, K. M. 20-119-2-29/60 
COSTER DRESS SS a Ty, Bae se oe 

The Kineticgof the Processes of Formation of Oxide Films 

on Tungsten and Molybdenum (K kinetike obrazovaniya okisnykh 

plenok na vol'frame i molibdene) 


Doklady Akademii Nauk SSSR, 1958, Vol 119, Nr 2, : 
PPe 294 - 297 (USSR) 


The results obtained. are also of interest for the inter- 
pretation of the data of the kinetics of the oxidation of 
arbitrary metals. The apparatus used here made possible con- 
tinuous observations of the growth of the oxide films within 
a wide interval of the oxygen pressures and within a wide 
temperature range by means of the weight method. Especially 
constructed vacuum mioro-balances were used. The results 

of the measurement of weight were also recorded by means of an 
electronic circuit and by an automatically registering galva- 
nometer. The sample suspended bry a platinum wire was heated 
in a tubular furnace. With rising temperature the amount of 
the oxygen reacting with tungsten and molybdenum increases 
considerably and in this the velocity of the growth of the 
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* The Kinetios of the Processes of Formation of Oxide Films on Tungsten and 
Molybdenun 


oxide film increases noticeably. At temperatures of above 
300°C the growth of the oxide films on tungsten and molybde- 
num is described sufficiently by an equation of the parabolic 
type: 


xe = kt +. 


The value of the constant k of the oxidation velocity of 
oxide films of considerable thickness depends only little 
on the amount of the original (specific) surface. With 
polished samples C was almost equal to zero and with reduced 
samples the value C was almost equal to that amount of oxy- 
gen which was necessary for the preceeding laying-on of the 
oxide film. A diagram shows the temperature dependence of 
the constants of oxidation of tungsten and molybdenum in the 
case of different kinds of surface pretreatment. The values. 
of the activation energy are compiled in a table. The differ- 
ence of the activation energies of electrolytically polished 
and ground tungsten samples is probably caused by the fact 
Card 2/4 that the surface layer becomes deformed to a great extent 
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“The Kinetig of the Processes of Formation of Oxide, Films on Tungsten and 
Molybdenum 


in grinding, and that remanent stresses occur. But in the 
samples electrolytically polished afterwards the surface 
under stress is removed. At temporatures of below 360°C the 
course of the ourve ig k - 1/t changes with tungsten and 
molybdenum. Within this temperature range the process takes 
place only with half the activation energy as at higher ener- 
gies. The constants of the reaction velocity to a great ex- 
tent depend on the thickness of the oxide film; it shows 

its greatest value in tha case of small film thickness and 
decreases by several orders of magnitude with growing thick- 
ness of film. Such a dependence can obviously be explained 
by the fact that the increase of the null scale (okalina) 

is determined by the diffusion of the component through the 
oxidedfilm. , 

There are 4 figures, 1 table ainda 1 reference, 
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GORBUROVA, K. M. 
"Electrorystallization from a orystallographic point of view," 


report to be submitted for the Intl. Committee of Thermodynamics (Electrochemical) 
and Kinetics, ith Annual Meeting, Vienna, Austria, 29-Sep - 2 Oot 59. 
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8/081 /60,/000 /006 /001/008 
/P 2; YOO A006 /A001 
Translation from: Referativnyy zhurnal, Khimiya, 1960, No, 6, p, 103, # 21631 
AUTHORS; Sutyagina, A,A,, Gorbunova, K.M. ‘ 
TITLE; Regularities of Metal eisctrdsbyatalilaatied vider the Effect 
of A.C, 


PERIODICAL: Tr. 4~go Sovneshchaniya po elektrokhimii, 1956, Moscow, AN SSSR, 
1959, pp, 414-420 


TEXT: The authors studied the effect of applying a,c, on the structure 
of electrolytic deposits” of ni? ca“and zn*bbtained from electrolytes with 
addition of surface-active substances, The electron-microscopic method is 
used to show the coarsening of Ni, Cd and Zn crystals in electrolysis with 

a,c, application whose amplitude is greater than that of d.c, In the case 

of Zn there are also changes in the shape, dimension and the relative arrange- 
ment of the crystals; these changes are different in solutions with different 
additions, A higher frequency of a.c,reduces its effect until it disappears 
completely, It is assumed that the coarsening of the orystals is not connected 
with the desorption of the additions during the anode cycle. The authors 
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Some Regularities of Metal Electrocrystallization Under the Effect of A Cy 


believe that in the case of Zn and Cd, the structural changes are connected with 
the surface activation of the anode current component as a result of the potential 
shift toward the anode zone; in the case of Ni, changes in the structure do not 
depend on the nature of surface~active additions and are caused by the difficult 
formation of Ni hydroxide in the layer near the electrode, due to H donization 
and the accumulation of H+ ions during the anode pulses, 


Z. Solov'yeva 
Translator's note: This is the full translation of the original Russian abstract, 
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5(4), 18(7) SOV/76~33-3-26 /41 
AUTHORS: Gorbunova, K, M., Lebedeva, K. P, 

Estate AR RU SANE cl rach ence 
TITLE: The Effect of Surface-active Substances on the Crystal Shape 


and Texture of Zine Deposits (Vliyaniye poverkhnostno-aktivy- 
nykh veshchesty na formu kristallov i teksturu osadkoy tsinka) 


PERIODICAL: Zhurnal fizichesko khimii, 1959, Vol 33, Nr 3, 
pp 669 ~ 676 (ussr) 


ABSTRACT: By @ comparison of the polarization curves obtained on 
several crystal surfaces during electrolysis the rate of 
growth and variation of the shape of these crystals is de- 
termined. Many investigations have already been made with 
regard to this problem (Refs 10 ~ 19). In this connection 
it was also possible to observe the effect exercised by 
surface-~active substances on the growth of crystals such ag 
during the crystallization of silver fron AgNO, solutions 


with the addition of acetio acid and phenyl acetic acid. 

For the purpose of Studying a similar effect the authors 

investigated zinc crystals ag hexagonal crystals are assumed 
Card 1/3 to possess anisotropic properties, Zn monocrystalsa were 
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The Effect of Surface-active Substances on the SOV/76-33-3-26 /41 
Crystal Shape and Texture of Zine Deposits 


obtained in glass tubes by Bridzhmen's method and the basal 
surface and prismatic surfaces were exposed by shearing 

the sample at the temperature of liquid nitrogen. Zn was 
deposited from concentrated zinc sulphate solutions (4.7 n) 
at a pH value of 2,.8-3, The results of measurement of 
solutions without surface-active substances indicate (Fig 1) 
that the polarization of Zn separation on the basal surface 
(1010 ) of the crystal is smaller by 20-25 mv than on the 
prismatic surface (0001); further, it was shown that the latter 
' grows faste bythree times than the former. Additions of the 
surface-active substances tetrabutyl ammonium iodide (1) 

and n-ootyl alcohol (II) did not affect the polarization 

of the Zn deposit on the surfacg (1010) up to quantities 

of 5.1074 moles/1l (I) ‘and 2.107 moles/1 (1), but accelerated 
the Zn deposition of Zn on the surface (0001) already at a 


quantity of 5.1076 moles/1(I) so that with a certain con- 

centration of (I) the surt'ace (0001) can grow as fast ag 

the surface (1070 ). This difference betweon the cffect of 
Card 2/3 (I) and (II) on the surfaces (0001) and (1010 ) is explained 
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Crystal Shape and Texture of Zinc Deposits 


by a more intense adsorption of (I) and (II) on the surface 
(0001). Unlike deposits without surface-active substances, 
those obtained from solutions with additions of (1) and (11) 
possess a texture. The effect of surface-active substances 
ig assumed to be determined by two-dimensional centers of 
crystallization. There are 6 figures and 23 references, 9 
of which are Soviet. 


ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii (Acadeny of 
Soiences, USSR, Institute of Physical Chemistry) 


SUBMITTED: August 12, 1957 
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SOV/76-33-9-15/37 
Sutyagina, A. A., Gorbunova, K. M. 


Sener SAARINEN 
EBlectrocrystallization of Nickel by the Application of Alternat- 
ing Current. I. Structure of Deposits From Electrolytes Not 
Containing Additions of Surface Active Substances 


Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 9, pp 1982-1987 
(USSR) 


By considering the factors acting upon the electrolytic sepa~ 
ration of metals, important structural changes may be assumed 

to take place in the metal deposit by the simultaneous ap- 
plication of direct and alternating current (of different ampli- 
tude and frequency). The authors investigated the effect of 
various ourrent conditions on the size, shape, and texture of 
crystals in the metal deposit. An electrolyte (I) (160 g/l 
NiSO,+7H,0, 10 g/l NaCl, 30 g/1 HB0;) was used, and the pH 


was changed from 1.9 up to 6. Deposition ocourred at room 
temperature; the density of the direct current was changed from 
1 to 3 a/am*, and that of the alternating current from 1 to 

12 a/am@. Nickel deposits obtained with a pulsating current 
electrolysis (density of d.c. = 2 a/dm?, density of a.c. = 
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Electrocrystallization of Nickel by the Application of Alternating Current. 
I. Structure of Deposits From Electrolytes Not Containing Additions of Surface 
Active Substances 


a 
= 2 a/dm", frequency 50 cycles) differ but very little from 
those obtained with the direct current. With an increase in 
density of a.c. to 7.5 a/dm*, however, the nickel deposit 
crystals grow +o a great extent, and so does the change in 
texture (Figs 1-7), while reflection is diminished. In alternat- 
ing current frequencies of 500 cycles the last mentioned 

changes are not observable. A strong change of the nickel deposit 
occurs only with the ratio: density of a.c./density of dec. >7 
and with lower frequencies of the alternating current, in 

which connection the acidity of the electrolyte plays an im- 
portant part. Similar observations were made with the electro- 
lyte 160 g/l NiSO,+7H,0, 45 g/2 NiCl,.6H,0, 30 g/1 H;BO;. In- 


vestigations were extended to the change in potential of nickel 
separation under the abovementioned conditions with the aid of a 
special apparatus (Fig 8), and a loop oscillograph. By the ap- 
plication of alternating current (50 cycles) the cathode 
potential changes according to a sinusoid, the axis of which 
shifts to more positive values (Table), as compared to the 
potential of nickel separation in the application of a direct 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516120003-3 


S0V/76-33-9-15/37 
Electrocrystallization of Nickel by the Application of Alternating Current. 
I. Structure of Deposits From Electrolytes Not Containing Additions of Surfac 
Active Substances 


current only. (Fig 9, oscillograms). There are 9 figures, 
1 table, and 10 references, 7 of which are Soviet.: 


SUBMITTED: February 22, 1956 
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Electrocrystallization of Nickel Under Alternating Current Conditions. 
II. Electrolytes With Additions of Surface-active Substances 


Ae As Sutyagina's method (Ref 4) showed that in the 
nickel deposits an X-ray diffraction Pattern existed along 
the (001) axis. In accordance with data oy K. M, 
To Vs Ivanovskaya and N. A. Shishakov (Ref 5)en image with 


effect on the structure of the nickel de 
irrespective of the type of additions, 


or aniline possessed weak reflexion (Table ie whereas nickel 
deposits from electrolytes with allylthioureg Obtained at 
Card 2/3 Doni - 2 a/dm? reflect strongly (Table), An increase of the 
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Additions of Surface-actiye Substanceg es 


its effact go that 


at frequencies of 5,000 cycleg the nickel deposits show the 
same structure as those obtained at direct. current only. 


The experimental resulta are explained and 
Zel'des (Ref. 10), I..I.. Zhukov, Z, 


v. Ya. 


the cathodic and anodic Process), 
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PHASE I BOOK EXPLOITATION sov/3951 


Gorbunova, Kseniya Mikhaylovna, and Anna Aleksandrovna Nikiforova 


Fiziko-khimicheskiye osnovy protsessa khimicheskogo nikelirovaniya (Physico- 
@hemical Bases of the Process of Chemical Nickel Plating) Moscow, Izd-vo 
, AN SSSR, 1960. 206 p. Errata slip inserted. 3,500 copies printed. 


Spongoring Agency: Akademiya nauk SSSR. Institut fiziocheskoy khimii. Ed. of 
Publishing House: N.G. Yegorovy Tech. Ed.t S.T. Shikin. 


PURPOSE: This book is intended for skilled workers, laboratory technicians, 
and mechanics of electroplating and electroforming shops. 


COVERAGE: The book deals with a chemical nickel-plating process which reduces 
nickel salts by hypophosphite, It reviews the general results of investiga- 
tions of plating conditions, reaction mechanisms, properties of nickel coat- 
ings, and the results of research done by the authors at the Institute for 
Physical Chemistry of the Academy of Sciences USSR and other researchers ) 
both Soviet and non-Soviet. The reaction kinetics of that stage of the 
plating process when nickel ions react with intermediated agents satisfying 
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conditions for a first order reaction are also reviewed. The authors 
state that activation energy and activation entropy for the process are 
calculated for the first time in this book. They thank P.P. Belyayev 
and M.I. Zil'berfarb for useful observations and reviewers K.V. Chmutov 
and A.T. Vagramyan, and A.A. Sutyagina for editorial assistance. There 
are 56 figures, 60 tables, and 90 references: 35 Soviet, 21 English, 

1 French, 1 Polish, and 32 German, 


TABLE OF CONTENTS: 
Introduction 3 


Ch. I. Some Information From the History of Research on the Reducing 
Action of Hypophosphate on Heavy Metal Salts 7 


Ch. II. Conditions for the Formation of Nickel Coatings in an Aoidic 
Medium 16 
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AUTHORS: Corbunova, K. Me, Polukarov, Yu. M. 
adeeb ice 
TITLE: Electrocrystallization of alloys 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 8; 1962, 370, abstract 
8K180 (Sb. "Elektrolit. osazhdeniye splavov", M., Mashgiz, 
1961, 31-56) 


TEXT: The conditions under which electrolytic alloys of various phase 
structures are formed at the cathode are examined. The results of research 
carried out with the binary Cu-Bi, Cu-Pb, Cu-T1, Cu-Sn, and Cu-Cd alloys 
obtained from perchloric acid electrolytes are given. Methods of be 
investigating alloys obtained by eleotrodeposition are described. 

39 references. [Abstracter's note; Complete translation. | 
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SUTYAGINA, A.A,; GORBUNOVA, K.M, (Hoskva) 


Electrocryatallization of some metals in the presence of, the 

additions of sulfur-containing surface active.agents. 

Part 1: Effect of the electrolysis conditions on the amount 

of impurities in zinc deposits, and the mechanism of their 

incorporation. Zhur.fiz.khim. 35 no.8:1769-1773 Ag ‘61. 
(MIRA 14:8) 


1. Institut fizicheskoy khimii AN SSSR, 
(Zino=-~Plating) 


(Si ifex ergcnie eo: rds) * 
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AUTHORS: Sutyagina, A. A., and Gorbunova, K. M. (Moscow) | 
TITLE: Study of the électuoenyereriisatied process of some metals in 


the presence of sulfur-containing surface-active admixtures. 
II. Effect of the conditions of electrolysis on the amounts. 
of impurities in nickel deposits and the properties determined 
by the above conditions 

PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 11, 1961, 2514-2523 


TEXT: The dependence of the composition of Ni deposits on the type and x 
concentration of admixtures, the acidity of the solution, and the current 
density at the cathode were studied to elucidate the nature of electrodic 
processes leading to the formation of indistinctly crystalline deposits. . 

A solution of 160 g/liter of NiSO,*7H)0, 30 g/liter of H,BO,, and 10 g/liter 


of NaCl with different pH values was used as electrolyte. MThiourea, allyl 
thiourea, B-sulfonaphthalic acid, 2,6- 2,7-disulfonaphthalic acid, 
a-naphthol disulfonic acid, a-naphthol sulfonic acid, sodium thiosulfate, 
thiosalicylic acid, diphenyl thiourea, and potassium thiocyanate were used 
as admixtures. The amount of occluded sulfur increases with increasing 
Card 1/4 
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Study of the electrocrystallization ... B110/B1 


concentration of the admixture in acid electrolytes yielding larger 

amounts of occluded sulfur. The sulfur content is decreased by an increase x 
of current density. The sulfur content is less when admixtures containing 
sulfur on a benzene ring or bound to oxygen are used. Since the overall- 
sulfur-to-carbon ratio ig higher than in the organic admixtures, chemical 
conversions are assumed to take place in the deposit. Irrespective of the 
structure of the admixture, 290% of § is bound to Ni as sulfide. The 
higher carbon content probably caused by adsorption of the conversion 
products of the initial admixture is explained as beins due to the removal 
of § from organic compounds by freshly deposited, Ho-saturated Ni Gimilar 
to Raney nickel). A temperature increase leads to an increase of the § 
content, despite of the desorption of surface-active agents. S-Ni ratio 

in the deposit was several times found to be equal to 2.5. The constant 
ratio found after extraction with CCl4 and acetone indicates a loose che- 
mical bond since the $-Ni ratio falls to 0.5-0.7 on heating to 130°, X-ray 


analysis revealed a structural change at 400-450°C: after a reacticn time 
of 1.5 hrs in the solia state, Ni and Ni,8, were formed from the nickel and 
the high-sulfur primary sulfide phases under exotherm 
been thermographically established). 
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Heat absorption at 600°C is due to 
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the melting of a eutectio mixture consisting of Ni and the decomposition — 
products of Ni,8)- The melting point of Ni is lowered by the occlusion of 


' gulfur. The reflection coefficient of Ni deposits obtained from low-acidity 
electrolytes is lowered, Gloss is, however, not directly dependent on the 
sulfur content. The reflection coefficient is also raised when the current 
density is increased. The hardness of an Ni deposit obtained at 
1.4 a/dm* (pH = 5.5), which was measured with alTIMT-3 (PMT-3) device was 
about 210 kg/mm » that of an Ni deposit containing 0.69% S, prepared with 
0.1 g/liter of thiourea (TU), was about 570 kg/mm2. With increasing 
current density (2.6 a/dm®), hardness at 0.1 g/liter of TU and at a sulfur 
content of about 0.42% decreases to 456 kg /um®, while it is increased in Xx 
the absence of admixture (about 310 kg/nm@at 3.3 a/dm?). At a sulfur 
content of about 5%, a change in the lattice constant of Ni by about 0.04% 
occur. Deposits from electrolytes with pH values of 2.5 to 2.6 and low 
current densities as well as from electrolytes with PH values of 5.5 and 
with TU additions of 0.3 to 0.5 g/liter showed no texture. Deposits 
obtained at high current densities from electrolytes with a pH value of 
about 5.5 and containing 0.1 to 0.2 g/liter of TU as well as from higher- 
oa electrolytes showed textures oriented parallel to [001}. In the 
Card 3/4 
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absence of TU, the texture was oriented parallel to [110] at pH = 5.5. 
With deposits of the indistinctly crystalline "somatoidic" type, some of 
the reduced-metal atome interact with the admixture molecules in the 
crystallization zone, forming particles interfering with the formation of 
the crystal lattice. The authors thank Z. V. Semenova for calculating 
X-ray pictures. Papers of A. V. Pamfilov, 0. E. Panchuk, and R. M. Morgart 
are mentioned. There are 2 figures, 6 tables, and 11 references: 

7 Soviet and 4 non-Soviet. The four references to English-language 
publications read as follows: TT. Rosenqvist, J. Iron and Steel Inst., 
39, 19545 0. B. J. Fraser, Trans. Electrochem. Soc., 71, 425, 1937; H. 
Kersten a. W. T. Young, J. Appl. Phys., 8, 2, 133, 1938; V. Kohlschittter, 
Trans. Faraday Soc., 31, 1181, 1935. 


ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii (Academy of 
Sciences USSR, Institute of Physical Chemistry) 


SUBMITTED: March 31, 1960 
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AUTHORS ¢ Polukarov, Yu. .M., Gorbunova, K. M,) and Bondar', V. Ve 
(Moscow 
TITLE; Some problems of the, alloy electrodeposition theory. VIII. 
; Study of the dependence of copper alloy phase structure on : 


the electrochemical coriditions of deposition 
PERIODICAL: Zhurnal fizicheskoy khimii', v. 36, nov 9, 1962, 1870 ~ 1876 


TEXT: The electrodeposition of supersaturated solid solutions of lead, 
_ thallium, tin, or cadmium in copper from solutions of perchlorates (Pb-Cu, 

Sn-Cu, Cd-Cu) or of sulfates (sn-Cu), or nitrates (Tl - Cu) was investigat- 

ed. In all cases, the deposition of Pb, Tl, Sn, and Cd started at more 

positive potentials than would correspond to the equilibrium potential of V 
: these metals, and the lattice constant of the copper was greatly expanded. 

The solid Sn-Cu solution contained more than 22% Sn, the lattice constant as 

was 3.75,A, and at a cathode potential more positive than -130 mv the 

Cu,,6n, phase (high-tempernture O-phase) was formed. ‘The solid Cd-Cu 
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solution contained ~16% Cd, the maximum lattice constant was 3.716 R at 
-0.350 v. The supersaturation observed is explained as follows: Owing to 
high overveltare, a highty netive Cu lattice is formed in which the electro- 
negative metals have higrer solubility, so that the separation potential 
becomes more positive. ‘the lattice then loses its excess energy, and a 
supersaturated sclid solution is formed, The supersaturation depends on 

the cathode overvo!tage attaining 450 - 200 mv with Tl, and on tne rate of 
electrodcpusition. There are 4 fifmres. 


- ASSOCIATIGN: aAkaderiya vauk SSSR, Institut fizicheskoy khiwii (Academy of 
Sciences USSR, Institute of Physical Chemistry ) 


SUBMITTED s September 27, 1960 
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Part 7: Investigation of the phase structure of copper~bismuth 
alloys in relation to the electrochemical conditions of their 
production, Zhur.fiz.khim, 36 no.8:1661-1666 Ag '62, 
(MIRA 15:8) 
1. Institut fisicheskoy khimii AN SSSR. 
(Bismuth-copper alloys) (Electrochemistry) 
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(MIRA 1736) 
1. Institut fizicheskoy khimii AN SSSR. 
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Mechanism of chanical nickel plating reaction. Dokl, AN SSSR 


147 noe 5t1133-1136 D 162. (MIRA 16!2) 
1. Institut fizicheskoy khimii AN SSSR, Predstavleno akademikon 
V.Ie itsynyme : 

= (Nickel plating) (Reduction, Chemical.) 
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prof., doktor tekkn, nauk, retsenzent; SMIRNOV, V.I., prof., 
retsenzent; ‘STENDER, V.V., prof., retsenzentz GORBUNOVA, K.M., 
prof., doktor khim, nauk, red.; PAKHOMOVA, G.N., kand. tekhn. 
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(Electrolysis in hydrometallurgy]Elektroliz v gidrometallurgii. 
Moskva, Metallurgizdat, 1963. 616 p. (MIRA 16:2) 


1. Kafedra tekhnologii elektrokhimicheskikh proizvodstv Ural'skogo 

politekhnicheskogo instituta (for Levin), 2. Kafedra metallurgii 

tsvetnykh metallov Ural'skogo politekhnicheskogo institute, Dey- 

stvitel'nyy chlen Akademii nauk Kazakhskoy SSR (for Smirnov). 

3, Chlen-korrespondent Akademii nauk Kazakhskoy SSR (for Stender). 
(Hydrometallurgy)  (Electrometallurgy) 
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Reaction mechanism of nickel reduction by hypophosphite studted 

with the aid of deuterium as tracer, Part 1: Solutions without 

organic additives, Zhur, fiz, khim, 37 no.9#2022-2026 S '63. 
(MIRA 16312) 
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Mechanism of iron reduction from alkaline solutions. Part is Ra- 

duetion of iron from alkali solutions saturated with hydrated iron 
oxide and from corresponding suspensions. Elektrokhimiia 1 no.ls41- 
45 Ja 'é5. (MIRA 18:5) 
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